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ABSTRACT
Presently, approximately two-thirds of all women in the United States receive
obstetric analgesia for pain relief during labor. Much research has been done on the
effects of epidural analgesia on the mother and infant including prolonged labor, lower
rate of spontaneous delivery and increased risk of instrumental delivery. There is
agreement in the research that epidural analgesia prolongs stage 2 labor, however, debate
continues regarding the association of instrumental delivery and epidural analgesia.
There is also lack of substantial research regarding discontinuing epidural analgesia late
in labor and whether this affects rate of instrumental delivery.
The purpose of this study was to describe the incidence of instrumental delivery
associated with labor epidurals. Also, the association between discontinuing epidural
analgesia late in labor and the use of instrumental delivery was investigated. Medical
records of 100 primiparas, age 15-35, who delivered at two Midwestern hospitals were
examined during a retrospective chart review. Data were recorded utilizing a data
collection tool developed by the researcher. Forty-nine women received labor epidurals
and 51 did not. Frequencies were compared with chi square analysis to determine
whether women who received epidural analgesia had a higher incidence of instrumental
delivery. Further, the association between the instrumental delivery and timing of the
discontinuation of epidural analgesia in labor was determined.

x

The findings of this study concluded that instrumental delivery was associated
with the use of epidural analgesia (absolute value=7.86, df=l, p=0.005). Discontinuation
of epidurals late in labor was not associated with instrumental delivery (absolute
value=1.72, df=l, p=0.19). Results of this study were consistent with the majority of
research reported nationally; instrumental delivery was associated with epidural
analgesia. However, additional research needs to be conducted to further examine the
association between discontinuation of epidural analgesia late in labor and its affect on
instrumental delivery rates.
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CHAPTER I
INTRODUCTION
Epidural analgesia is becoming increasingly popular as an effective method of
pain relief in laboring women. Epidural analgesia offers many advantages over
intravenous analgesics including effective pain relief coupled with alertness, cooperation
and minimal fetal side effects because the drugs do not cross the placental barrier. Much
research has been done about the side effects of labor epidurals and most studies concur
epidural analgesia is associated with prolonged labor, leading to instrumental delivery.
Little research has been done on discontinuing an epidural late in labor minimizing the
effects of the motor block to enhance pushing efforts and whether this will decrease the
rate of instrumental delivery.
Significance of the Study
Epidural analgesia is becoming a popular method of pain management in laboring
women, necessitating additional research to fully explore adverse effects. Review of the
literature concluded the majority of studies found epidural analgesia was associated with
instrumental delivery. Reasons for instrumental delivery included prolonged stage 2
labor, maternal exhaustion and fetal distress. This is an important topic because there are
many problems associated with instrumental deliveries including neonatal retinal
hemorrhage associated with vacuum extraction and serious perineal lacerations
associated with both forceps and vacuum extractions (Lieberman & O’Donoghue, 2002).
1

Health care providers and patients need to be aware of the possible risks associated with
epidural analgesia and instrumental delivery so an informed decision about the labor plan
can be made. Women need to fully understand the risks and benefits involved to make an
informed decision before they are in the discomfort of labor.
Purpose of the Study
The purpose of this study was to describe the incidence of instrumental deliveries
associated with labor epidurals. Further, the association between discontinuing epidural
analgesia late in labor and the use of instrumental delivery was examined.
Many studies have been performed with inconsistent results regarding the
association between epidural analgesia and instrumental delivery. There was a noticeable
lack of research on discontinuation of epidural analgesia late in labor and whether this
practice affects the rate of instrumental delivery.
Theoretical Framework
Anesthesia providers need to be familiar with the physiological effects of epidural
analgesia in order to recognize and prevent undesirable side effects. For this reason, a
physiological framework was chosen for this study.
The spinal cord and its nerve roots lie within a bony column of vertebrae which
provides structural support and protection. The vertebral column consists of 33
vertebrae: 7 cervical, 12 thoracic, 5 lumbar, 5 sacral and 4 vertebrae fused into one
coccyx. The vertebral body consists of an anterior, solid body, lateral pedicles and
posterior lamina. The posterior spinous process and transverse process serve as ligament
and muscle attachments. Specific ligaments important to anesthesia providers for proper
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placement of epidural catheters are the supraspinous ligament, interspinous ligament and
the ligamentum flavum (Morgan, Mikhail & Murray, 2002, p. 255).
The spinal cord extends from the foramen magnum and ends at lumbar space 3 for
children and lumbar space 1 for adults. The spinal canal consists of the meninges, fatty
tissue and a venous plexus. The meninges protect the cord and nerve roots and are
composed of three layers: pia mater, arachnoid mater and the dura mater. The dura mater
is the outermost layer and is a dense membrane that provides most of the protection for
the cord. The arachnoid is a thin covering that forms the middle layer and the pia closely
adheres to the spinal cord. Cerebrospinal fluid (CSF) is found between the arachnoid and
pia maters in the subarachnoid space. The CSF absorbs shock for the spinal cord and
provides a medium for local anesthetics introduced with regional anesthesia (Nagelhout
& Zaglaniczny, 2001, p. 1000).
The epidural space is a potential space that surrounds the dura mater. The
epidural space is continuous and extends from the cranium to the sacrum. The epidural
space contains nerve roots, blood vessels, fat and lymphatics. The epidural blood vessels
are normally large and become engorged in pregnant women because of increased
intraabdominal pressure that leads to venous congestion in the lumbar and sacral vessels.
This leads to an increased risk of intravascular injection when inserting an epidural
(Nagelhout & Zaglaniczny, 2001, 1000).
The principle site of action of local anesthetics is the nerve roots, either in the
subarachnoid space for spinal anesthesia or in the epidural space for epidural anesthesia.
Direct injection of local anesthetic into the CSF allows for a relatively small volume of
drug to accomplish high levels of sensory and motor blockade. However, injection of
3

local anesthetics into the epidural space requires a greater concentration to achieve the
same level of anesthesia. In addition, the site of injection for epidural anesthesia must be
close to the desired nerve roots to be blocked (Morgan et ah, 2002, p. 258).
Local anesthetics bathe the nerve root, temporarily blocking the depolarization of
the nerve and transmission of a stimulus along the nerve fiber by interfering with the
sodium ion gradient across the cell membrane. Blockade of neural transmission in the
dorsal root fibers results in somatic interruption while blocking anterior root fibers results
in efferent motor and autonomic outflow blockade (Mogan et ah, 2002, p. 258).
Spinal nerve roots contain a varied mixture of nerve fibers: large, small,
myelinated and unmyelinated. Although smaller and myelinated fibers are known to be
more easily blocked than large, unmyelinated fibers, in neuraxial anesthesia, a
phenomenon of differential blockade occurs; the concentration of local anesthetic
decreases with increasing distance from the site of injection. The consequence of
differential blockade is a sympathetic block two segments higher than a sensory block
which is two segments higher than the motor block. Sympathetic block is tested by
sensitivity to temperature and sensory block is judged by pain and light touch (Morgan et
ah, 2002, p. 260).
Cardiovascular effects of epidurals include decreased heart rate and arterial blood
pressure, known as a sympathectomy. These effects are directly related to the level of the
block; the higher the block, the more pronounced the symptoms. The result is venous
and arterial dilation and decrease in cardiac output. These symptoms can be prevented
with adequate volume loading of intravenous fluids. Hypotension can be treated with a
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mixed adrenergic agonist such as ephedrine (Miller, Fleisher, Johns, Savarese, WienerKronish & Young, 2005, p. 1660).
Pulmonary effects in healthy patients are of little clinical consequence. Tidal
volumes are unchanged but there is a small decrease in vital capacity as the result of loss
of abdominal muscles’ ability of forced expiration. This is of particular concern in
patients with severe chronic pulmonary disease who rely on accessory muscles for
respiration (Morgan et al., 2002, p. 261). Nausea and vomiting can result because of
gastrointestinal hyperperistalsis due to unopposed parasympathetic activity (Miller et al.,
2005, p. 1660).
Once the physiology of neuraxial anesthesia is understood, complications and
anticipated effects can be easily recognized and treated. Epidural analgesia may result in
a more profound motor block and reduce the patient’s ability to push during stage 2 labor.
This can result in prolonged labor and an increased incidence of instrumental delivery.
Research Questions
The following research questions were examined:
1. What is the frequency of instrumental delivery associated with epidural
analgesia?
2. Is there a difference in the incidence of instrumental delivery if the epidural is
discontinued late in labor?
It was hypothesized the group without epidural analgesia would have a lower
incidence of instrumental delivery. Further, it was anticipated the group with epidural
analgesia will have a lower incidence of instrumental delivery if the epidural is
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discontinued late in labor, allowing the motor block to recede and optimizing the
patient’s ability to push during stage 2 labor.
Definitions
The following definitions have been identified:
Discontinuation of epidural late in labor, turning off the epidural at or after 8 cm
dilation (Philipsen & Jensen, 1989).
Instrumental delivery, delivery assisted by forceps or vacuum extraction
(Lieberman & O’Donoghue, 2002).
First stage o f labor: begins with the onset of true labor and ends with complete
dilation of the cervix (Morgan et al., 2002, p. 812)
Second stage o f labor, begins with complete cervical dilation and ends with
delivery of the fetus (Morgan et ah, 2002, p. 812)
Primiparous: “a woman who has had one birth at more than twenty weeks
gestation” (Olds, London & Ladewig, 2004, p. 323).
Epidural analgesia: the injection of medication via a catheter into the epidural
space for the purpose of pain management (Olds et ah, 2004, p. 674).
Assumptions
For the purpose of this study, the following assumptions were made: instrumental
deliveries were not done electively or for educational purposes but rather due to arrest of
descent or fetal distress, as stated in the hospital record. Charts reviewed were accurate
and completed by health care professionals and information provided by patients was
accurate and complete.

6

Limitations
This study was limited by differing practices between physicians and nurse
midwives and their use of instruments for delivery. Also, different doses and strengths of
medications were delivered via epidural catheters and varied according to practitioner
preference. Further, policies and procedures between the two hospitals caused
differences in practices. Finally, discontinuing epidural analgesia late in labor was a
practitioner preference and therefore variable in use. As a result, sample size in this
group was small.
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CHAPTER II
REVIEW OF LITERATURE
Pain Associated With Labor
The pain of stage one labor primarily arises from uterine contractions and cervical
dilation. During the latent phase, pain arises from the T11-T12 dermatomes and extends
from T10-L1 during the active phase. During this phase, much of the pain originates
from dilation of the lower uterine segment and cervix. The visceral afferent nerve fibers
travel from the uterine and cervical plexus to the hypogastric and aortic plexus and finally
to the spinal cord at T10-L1 nerve roots. During stage 2 labor, sensory innervation of the
perineum is supplied by the pudendal nerves and involves T10-S4 dermatomes (Morgan
et al., 2002, p. 820).
Methods of Pain Control
Nonpharmacologic means of pain control attempt to suppress pain by altering
one’s thoughts. Patient education focuses on eliminating fear of the unknown, which can
potentiate pain. Lamaze coaches the patient on breathing techniques during contractions
and teaches patients to focus thoughts away from the pain. Success with this technique
varies between patient to patient. Often, other forms of pain control are required
(Morgan et al., 2002, p. 821).
Relaxation techniques help the patient to alter the arousal and sympathetic
response to pain. Biofeedback and hypnosis are examples. Biofeedback is based on the
8

theory that patients can be taught to control physiologic responses to pain, such as muscle
tension and temperature. Hypnosis assists patients to alter their perception of pain by
dissociating themselves from the pain and to focus on other sensations (Morgan et al.,
2002, p. 339).
Systemic pharmacologic methods of pain relief are also an option for laboring
women. Butorphanol (Stadol) is an opiod agonist-antagonist and frequently used in
obstetric analgesia. Two milligrams is equal in potency to 10 milligrams of morphine.
Onset is rapid and peak effect occurs in 30 to 60 minutes. Respiratory depression of the
mother and fetus is a serious side effect and can be reversed with naloxone (Narcan)
(Olds et ah, 2004, p. 667).
Meperidine (Demerol) is an opiod that readily crosses the placenta and reaches
the fetus within 2 minutes of intravenous administration, causing neonatal respiratory
depression. Normeperidine is an active metabolite of meperidine and exhibits central
nervous system depressant effects. Because its elimination half-life is 30 hours,
normeperidine remains in the infant’s circulation for days after delivery and can cause
depressed behavioral assessment scores. Historically, meperidine was a popular drug but
safer agents have replaced its favor (Nagelhout & Zaglaniczny, 2001, p. 1100).
Intravenous fentanyl (Sublimaze) has also been used to manage pain in labor.
Analgesia lasts about sixty minutes but maternal respiratory depression can outlast the
analgesic effect. Low doses of fentanyl appear to have little or no affect on neonatal
respiratory effort and are reported to have no effect on APGAR scores (Morgan et ah,
2002, p. 823).
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Promethazine (Phenergan) and hydroxyzine (Vistaril) can be used alone or in
combination with opiods to treat anxiety and nausea and do not contribute significantly to
neonatal respiratory depression. Promethazine is able to cross the placenta and has been
shown to result in decreased beat-to-beat variability of the fetal heart. However, it does
not affect APGAR scores (Olds et al., 2004, p. 670).
Administration of Epidural Analgesia
Beilin (2002) describes the process for inserting an epidural catheter. An 18
gauge needle is inserted into the epidural space using the landmarks of thoracic space 10
to lumbar space 1. As the needle is correctly passed into the epidural space, there is loss
of resistance to injection of saline. A catheter can then be passed through the needle and
medication can be administered via the catheter. Beilin recommends using a continuous
infusion as opposed to an intermittent bolus technique because it results in better pain
control for the mother and less work for the practitioner.
Commonly accepted criteria for placing an epidural catheter includes no fetal
distress, regular contractions, cervical dilation > 4 centimeters and fetal head
engagement. Epidural analgesia may be initiated earlier in patients with oxytocin
infusions, once good contractions are established (Morgan et ah, 2002, p. 824).
Frequently used anesthetic solutions include lidocaine 1%, chloroprocaine 2%,
bupivacaine 0.25% and ropivacaine 0.2% (Morgan et ah, 2002, p. 824). Motor block
during stage 2 labor has been implicated in increasing use of vacuum and forceps
delivery. Minimizing the motor block may allow women to ambulate during labor and
prevent the need for instrumental delivery. Ropivacaine is safer and produces less motor
blockade than the other local anesthetics (Beilin, 2002).
10

Increased Risk of Instrumental Delivery
Lieberman and O'Donoghue (2002) reviewed side effects of epidural analgesia in
their meta-analysis. Out of ten randomized trials, only one study did not find an
increased rate of instrumental delivery. In observational studies, thirty-four of the thirtyfive studies examined found a convincing association between epidural use and
instrumental delivery. Philipsen and Jensen (1989) did not find a difference in rate of
instrumental delivery associated with epidural analgesia, probably because the epidural
was discontinued at eight centimeters dilation to improve pushing during stage 2 labor.
In a retrospective study completed at Milwaukee County Medical Complex, 155
women with epidurals were compared to 155 women who used pudendal or local
analgesia for pain relief during delivery. Age, parity, race and infant birth weights were
similar. The frequency of instrumental delivery was significantly higher in the epidural
group due to failure to progress, maternal exhaustion and prolonged second stage labor.
Fetal distress was also an indication in 38% of cases. The authors note that this hospital
is a teaching facility with a resident-training program and has a large high-risk population
of mothers. These factors could possibly have contributed to higher number of
instrumental deliveries (Kaminski, Stafl & Aiman 1987).
In another meta-analysis of fourteen randomized, controlled trials, Leighton and
Halpem (2002) concluded that instrumental delivery rate was higher in the epidural group
overall, but the frequency of instrumental delivery for dystocia was comparable between
the two groups. These authors also noted this inconsistency may have been due to
elective forceps delivery for resident’s training.
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In 1974 and 1975, a group of 3,180 laboring women were studied in Birmingham,
England. One thousand, four hundred and thirteen were primigravidae and 1,767 were
multigravidae. The researchers found a 20-fold increase in the frequency of forceps
delivery in the epidural group. The researchers observed none of the infants were
compromised, as evidenced by normal APGAR scores and low incidence of perinatal
deaths. They concluded the results may have been different if obstetricians had waited
longer during the second stage of labor for a spontaneous delivery (Studd, Crawford,
Duignan, Rowbotham & Hughes, 1980).
Finally, in another meta-analysis Halpem, Leighton, Ohlsson, Barrett and Rice,
(1998) reviewed ten trials that randomized patients into epidural or parenteral opioid
analgesia groups. Researchers concluded epidural patients were more likely to have
instrumental deliveries but not necessarily for dystocia. These authors also noted
instrumentation may have been used to shorten the second stage of labor or for resident
training. In contrast, Bailey, Bchir and Howard (1983) reported minimal rise in forceps
delivery associated with epidural analgesia.
Chestnut, Bates and Choi (1987) conducted a double-blind, randomized trial in
which 53 women were placed in two groups: one to receive a continuous infusion of
0.75% lidocaine and the other to receive saline via an epidural. The authors reported no
increase in instrumental delivery rate or prolonged stage 2 labor with epidural analgesia
continuing through delivery.
Chestnut, Vandewalker, Owen, Bates and Choi (1987) performed a second study
with 92 women who were randomized to two groups: group one received epidural saline
infusion or group two received 0.125% bupivicaine infusion. Instrumental delivery rate
12

was significantly higher in the bupivicaine group and stage 2 labor was prolonged by 30
minutes in the same group.
Increased Length of Labor
Lieberman and O’Donoghue (2002) also discussed length of labor in their meta
analysis. They reviewed eight randomized trials and sixteen observational studies. Data
were conflicting about prolongation of the first stage of labor due to epidural but data
strongly supported the finding that second stage of labor was prolonged with women who
received epidural anesthesia.
Leighton and Halpem (2002) also identified a longer second stage of labor in their
meta-analysis. They reported a fifteen minute increase in duration of second-stage labor
and questioned whether this was due to changes in the “uterine sympatheticparasympathetic balance” or due to the drugs used in the study.
In another study conducted by Leighton, Kiselev, Tomatore, Halpem and Gadalla
(2001), 56 women were randomized to three groups: epidural bupivicaine, meperidine or
both. Rates of cervical dilation and neonatal outcomes were recorded. The subjects
administered epidurals containing meperidine had a cervical dilation rate of 0.9 cm/hr as
compared to 0.4 cm/hr in the epidurals containing bupivacaine (Leighton, et al., 2001).
Thorp et al. (1993) studied two groups; one receiving narcotic (meperidine with
promethazine) pain relief (n=45) and the other receiving epidural analgesia (n=48) for
pain relief of labor in a randomized, controlled, prospective study. The authors
concluded epidural analgesia was associated with significantly longer first and second
stages of labor, requiring more frequent use of oxytocin and increased need for caesarean
section for dystocia.
13

In a study of 1355 women, Read, Hunt, Anderton and Lieberman (1983) found that
women who had epidurals placed early (<5 centimeters cervical dilation) in stage 1 labor
had a slower rate of cervical dilation as compared to those who had epidurals placed later
or no epidurals at all. The incidence for forceps delivery for delayed labor was highest in
the patients who received epidural placement early in labor and was lowest for women
who received no epidural.
Maternal Outcomes Following Instrumental Delivery
Robinson, Norwitz, Cohen, McElrath and Lieberman (1999) completed a
retrospective chart review of 323 women who had significant perineal trauma after
operative vaginal deliveries. The researchers studied the type of instrument used and
whether an episiotomy was also performed. The researchers concluded the type of
forceps used did not influence the rate of trauma and the episiotomy was associated with
a higher risk or significant trauma. The study found third and fourth degree perineal
lacerations can occur at a greater incidence with forceps than with vacuum extraction.
The long-term effects of perineal trauma found were urinary and fecal incontinence (32%
and 42% respectively).
Newborn Outcomes Following Instrumental Delivery
Brachial plexus injury is the number one cause of lawsuits associated with birth
trauma (Gilbert, Nesbitt & Danielsen 1999). Brachial plexus injury can result in a
paralysis (either partial or complete) to portions of the infant’s arm (Olds et al., 2004,
p. 816). Gilbert et al. (1999) studied 1611 cases of brachial plexus injuries at 300
California hospitals during a two-year period. The authors found the highest risk group
to be diabetic women who had forceps or vacuum extractions with babies who weighed
14

>4.5 kg at birth. They did note the majority of brachial plexus injuries resolved shortly
after birth.
Campbell, Harvey and Norman (1975) and Gale, Seidman, Dollberg and
Stevenson (1990) reported increased occurrence of neonatal jaundice associated with
instrumental births. When the use of oxytocin was taken into account, the rate of
hyperbilirubinemia did not differ from the epidural group compared to the non-epidural
group. Data were inconclusive regarding the association of epidural analgesia and
hyperbilirubinemia.
Egge, Lyng and Maltau (1981) reported a higher rate of retinal hemorrhage in
infants bom via vacuum extraction. Another study of 976 infants showed no difference
between epidural and non-epidural groups and the incidence of retinal hemorrhage (Van
Zundert et al., 1986).
Epidural Technique
Fitzpatrick et al. (2002) did a study comparing delayed and immediate pushing
with epidural analgesia. The researchers randomized 170 women with continuous
epidural analgesia into two groups: immediate pushing at full dilation or delaying
pushing for one hour. Neither group had an improvement in instrumental delivery rate
and the delayed pushing group had longer duration of labor (427 minutes versus 480
minutes). However, this could be due to the fact that the delayed pushing group had to
delay their labor by an extra 60 minutes by not pushing. There seemed to be no benefit
demonstrated to the patients in this study.
Philips et al. (1999), conducted a study on 56 women who received epidural
analgesia and were randomly assigned to two groups: group one having their epidural
15

continued through labor and a second group having the epidural discontinued when the
fetal head descended below the ischial spine. Researchers found that the trend of group
one had lower rate of forceps delivery and decreased rate of fetal malposition.
Lieberman and O’Donoghue (2002) also reviewed epidural technique in their
meta-analysis. They examined six randomized, controlled trials to determine whether
discontinuing epidural at or after eight centimeters dilation or at full dilation increased
the rate of spontaneous vaginal delivery. The results were conflicting. One study found
an increased rate of instrumental delivery and longer second stage of labor in the group
who continued to receive the analgesia. Two other studies found no differences in
outcome. However, all three studies used different medications and this could be
significant because bupivicaine causes longer second stage of labor than does lidocaine.
Also noted, the possibility that the anesthetic remained in the women’s bodies longer and
that would hinder results.
Lieberman and O’Donoghue (2002) reported results from two randomized trials
that delayed the administration of epidural to decrease the potential effects on delivery.
The “early” group received the epidural immediately and the “late” group received the
epidural when they were dilated at least five centimeters. Neither study found a
statistical difference in the rate of caesarean delivery, instrumental vaginal delivery or the
length of second-stage labor. There were problems identified with the studies. If women
in the late group requested an epidural prior to five centimeter dilation, they were
obligated and crossover occurred. As a result, there is only a small difference in the
timing of the epidurals between the early and late groups.
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Lieberman and O’Donoghue (2002) reviewed ten observational studies that
evaluated early versus late epidural administration. Most studies found no correlation
between the rate of instrumental delivery for women receiving late versus early epidurals.
Only one study found a higher rate of instrumental delivery but the sample size may be
too small to be significant. Also, the studies concluded the timing of epidural placement
appear to have no affect on progress or length of labor.
Summary
There are many controversies regarding epidural analgesia in labor including
much debate about when to initiate epidural analgesia and when to discontinue it, side
effects and safety for the mother and infant. Studies reviewed were clearly at odds
regarding the association of epidural analgesia and instrumental delivery. Also, very
little research existed regarding the practice of discontinuing epidural analgesia late in
labor to decrease risk of instrumental delivery. Practitioner preference in choice of drugs,
time of administration and number of boluses further complicate the issue. More
research is needed to determine the most efficient method of pain control along with
maintaining high level of safety.
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CHAPTER III

METHODOLOGY
Population
The population examined was from a Midwestern community. The subjects
delivered at Hospital A, a 500-bed facility (n=48) and at Hospital B, a 75-bed hospital
(n=52) in the Midwest. The subjects were placed in two groups: those who were
administered epidural analgesia and those who were not. The epidural group received
Ropivicaine, with or without fentanyl, in a continuous infusion. The intravenous
analgesia used as adjunct pain control included stadol, nubain, morphine or fentanyl.
Sample
The sample consisted of 100 primigravida women. The sample included women
who were primiparous, age 15-35 and delivered a single, viable fetus that was greater
than twenty-six weeks gestation. After inclusion criteria were determined, charts were
selected randomly by medical records personnel. Charts had been coded by anesthesia
for epidural administration and also by obstetrics for primigravida deliveries. One
hundred charts were retrieved between the two hospitals and were examined by the
researcher for inclusion criteria. Data were gathered in a single sitting, preventing review
of the same charts more than once. Forty-nine subjects received epidural analgesia and
51 delivered without epidural analgesia. Excluded from the sample were multigravidas
and those who required cesarean sections.
18

Study Design
The study completed was a comparative, descriptive, retrospective chart audit
utilizing a data collection tool created by the researcher. Demographic and physiologic
data were thoroughly examined to determine an association between instrumental
delivery and epidural analgesia.
Data Collection Tool
The data collection tool used in this study was developed by the researcher after a
thorough review of the literature. Demographic data including maternal height, weight
and age was collected along with physiological data including length of labor, induction
of labor and analgesia used. Type of analgesia was examined as was the frequency of
instrumental delivery. Length of labor, along with the use of labor induction were
recorded. APGAR scores were also noted. Refer to Appendix A for sample of data
collection tool.
Instrument Reliability and Validity
To achieve reliability, the researcher performed all chart reviews. Charts were
obtained from the medical records department where staff selected random charts
according to the predetermined codes and inclusion criteria. To ensure validity, the data
collection tool was reviewed by the researcher’s advisory committee chair, an expert in
labor and delivery. In addition, the tool was also examined by an anesthesia instructor
and anesthesia personnel at Hospitals A and B. Their suggestions were incorporated
prior to data collection. Data collection was efficient and thorough and obtained in one
sitting.
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Data Analysis
The data were analyzed using descriptive statistics, including frequencies, mean
and standard deviation (SD), with the Statistical Package for the Social Sciences (SPSS).
Comparisons between variables of nominal data were determined with the nonparametric test, chi square analysis when the number of cells in the data table were no
less than five. In the instance where frequencies were less than 5, Fisher’s Exact test was
used to analyze data in a 2x2 table in order to determine differences. Comparisons
between two groups of interval data were done utilizing the two-tailed Student’s t-test.
Level of significance was p < 0.05. •
Protection of Human Subjects
Protection of human subjects was assured. Approval was obtained from the
Institutional Review Board (IRB approval number 200408-029) and also the Ethics
Committees at Hospital A and B and the University of North Dakota. Subjects remained
anonymous and confidential. No patient identifiers such as name, medical record or date
of birth were recorded on the data collection tool. No potential risks or harm existed and
consent was not required due to the retrospective chart review. Data will be stored in a
secure, locked cabinet at the researcher’s home for 6 years and then destroyed, as
required by the IRB committee.
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CHAPTER IV

RESULTS
In this chapter, results will be reviewed. Demographics will be discussed and
compared between Hospital A and B. Associations between epidural analgesia,
discontinuation of epidural analgesia late in labor and instrumental delivery will be
reported.
Demographics
A total of 100 charts were analyzed at two Midwestern hospitals and divided into
two groups: epidural group and non-epidural group. Characteristics are described in
Table 1. The sample from Hospital A comprised of 48 women with age ranging from 18
to 35, with a mean of 26.04 + 4.77 years. Length of stage one labor ranged from 120
minutes to 1260 minutes, with a mean of 497.69 + 234.12 minutes and length of stage
two labor ranged from 4 minutes to 225 minutes, with a mean of 72.96 + 51.07 minutes.
The neonates gestational age ranged from 26 weeks to 41.14 weeks, with a mean of 38.54
+ 2.59. All babies were viable with a one-minute APGAR score ranging from 1 to 9,
with a mean of 7.63 + 2.13. The five-minute APGAR scores ranged from 6 to 9, with a
mean 8.71 + 0.74. Hospital B with 52 subjects with age ranging from 15 to 35, with a
mean age of 24.33 + 4.91 years. Length of stage one labor ranged from 27 to 832
minutes, with a mean of 235.08 + 152.99 minutes. Length of stage two labor ranged
from 3 minutes to 104 minutes, with a mean of 37.85 + 26.94 minutes. The neonates
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Table 1. Sample Demographics.

Min

Hospital A (n=48)
Max
Mean ± SD

Min

Hospital B (n=52)
Max
Mean ± SD

Maternal Age
(years)

18

35

26.04 + 4.77

15

35

24.33 ±4.91

Gestational Age
(weeks)

26

41.14

38.54± 2.59

31

41.14

39.05 ±1.88

27

832

235.08 ± 152.99

72.96 ±51.07

3

104

37.85 ±26.94

Length of Labor
(minutes)
Stage 1

120

1260 497.69 ±234.12

Stage 2

4

225

1 minute

1

9

7.63 ±2.13

2

9

7.9 ±1.27

5 minute

6

9

8.71+0.74

8

10

8.98 + 0.37

APGAR score

gestational age ranged from 31 weeks to 41.14 weeks, with a mean of 39.05 ± 1.88
weeks. All babies were viable with a one-minute APGAR score ranging from 2 to 9,
mean APGAR 7.9 ± 1.27. The five-minute APGAR scores ranged from 8 to 10, with a
mean of 8.98 ± 0.37.
The type of induction was examined in the sample group. Fifteen percent of
patients received oxytocin as a single induction agent and only 2% received prostaglandin
gel. The majority of patients (41%) had oxytocin, along with another induction agent
such as prostaglandin gel. Only 26% had spontaneous rupture of membranes and 16% of
patients required active rupture of membranes.
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Rate of instrumental delivery was noted between the two hospitals. Hospital A
reported 18.8% instrumental delivery rate, compared to 23% at Hospital B. At Hospital
A, 66% of those patients had an epidural and 33% did not. At Hospital B, 83% of
patients who experienced an instrumental delivery also had an epidural; 17% did not.
Using the z-test, no statistical difference existed between hospitals in the rate of
instrumental delivery with epidural analgesia (p=0.1788). As a result, samples obtained
from Hospital A and Hospital B were pooled into one large sample group.
At hospital A, the first stage of labor was significantly longer (mean 497.69 +
234.12 minutes, n=48, p < 0.05) than hospital B (mean 235.08 + 152.99 minutes, n=52).
This finding was consistent with length of stage two labor between facilities. Patients
from hospital A experienced a longer second stage of labor lasting an average of 72.96 +
51.07 minutes compared to an average of 37.85 + 26.94 minutes in hospital B (p <0.05).
Research Question 1
What is the frequency of instrumental delivery associated with epidural analgesia?
Chi square analysis was used to determine the association between instrumental delivery
and use of epidural analgesia. Instrumental delivery was increased in subjects having
epidural analgesia (absolute value=7.864, df=l, p=0.005). See Table 2 for descriptive
data.
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Table 2. Instrumental Delivery and Epidural Analgesia.

Instrumental Delivery
No
Analgesia group

Yes

Total
n

%

32.7

49

100

5

9.8

51

100

21

21

100

100

n

%

n

%

Epidural

33

67.3

16

Non-epidural

46

90.2

Total

79

79

The most common type of instrumental delivery performed was vacuum
extraction (19%). The most frequently reported reason for instrumental delivery was
maternal exhaustion (33%). Unfortunately, in 19% of charts reviewed, reason for
instrumental delivery was not stated by the physician. Explanations for this, such as time
constraints and indifference, are only speculative. For reasons stated for instrumental
delivery and type of instrumental delivery, see Figures 1 and 2.
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Figure 1. Reason Stated for Instrumental Delivery,

g

□ None
■ Forceps
□ Vacuum
extraction

Figure 2. Type of Instrumental Delivery.
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Research Question 2
Is there a difference in the frequency of instrumental delivery if the epidural is
discontinued late in labor? Chi square analysis was used to determine the association
between the timing of discontinuing epidural analgesia and use of instrumental delivery.
There was no significant association found in instrumental delivery in subjects with
discontinued epidurals compared to subjects who had continuous epidurals throughout
labor (absolute value=1.72, df=l, p=0.19). Descriptive data are shown in Table 3.
Table 3. Association of Instrumental Delivery and Discontinuing Epidural Analgesia
Late in Labor.

Epidural
Discontinued
Late in Labor

n

Instrumental Delivery
No
Yes
n
%

Total
%

n

%

No

28

71.8

11

28.2

39

100

Yes

5

50

5

50

10

100

Total

33

67.3

16

32.7

49

100

Stage 1 labor duration was not significantly different between Hospital A and B
with or without instrumental delivery (absolute value=4.93, df= 2, p=0.085). The
association between the length of stage 2 labor and instrumental delivery was also
determined using Fisher’s Exact test. Length of second stage was categorized as normal
(0-119 minutes) or prolonged (120-239 minutes). There was no significant difference
between duration of second stage labor and instrumental delivery (p=1.00). The
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frequency of instrumental delivery and duration of the second stage of labor are detailed
in Table 4.
Table 4. Comparison Between Length of Stage Two Labor and Instrumental Delivery.

Instrumental Delivery
No
Yes
n
%

Stage II Labor

n

0-119 Minutes

71

78.9

19

8

80

79

79

120-239 Minutes
Total

Total
n

%

21.1

90

100

2

20

10

100

21

21

100

100

%

Using chi square test, the APGAR score one minute and instrumental delivery are
associated (absolute value=9.79, df=2, p=0.007) and using Fisher’s Exact Test, the
APGAR score five minutes and instrumental delivery are not associated (p=1.00).
Frequency of instrumental delivery and APGAR scores at 1 and 5 minutes are described
in Table 5.
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Table 5. Comparison Between Instrumental Delivery and APGAR Scores at 1 and 5
Minutes.

n

Instrumental Delivery
No
Yes
n
%

Total
%

n

%

APGAR 1 Minute
0-6

7

58.3

5

41.7

12

100

7-10

72

81.8

16

18.2

88

100

3-6

2

100

0

0

2

100

7-10

77

78.6

21

21.4

98

100

APGAR 5 Minutes

Chi square analysis was used to determine if patient age and instrument delivery
were associated. There was no significant difference noted between age and instrument
delivery (absolute value=0.32, df=2, p=0.85). Smoking and instrumental delivery were
not related, as determine by chi square analysis (absolute value=0.18, df=l, p=0.668).
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CHAPTER V
DISCUSSION AND CONCLUSIONS
Summary
Epidural analgesia is becoming increasingly popular among laboring women and
is generally accepted as the most effective method of decreasing labor discomfort. Other
methods of pain relief, such as intravenous narcotic administration, are associated with
undesirable side effects such as nausea, maternal sedation and fetal respiratory
depression. Despite the advantage of pain relief and alertness provided by epidural
analgesia, there are several documented side effects. Prolonged second stage of labor is
well-documented and can require patients to receive increased doses of oxytocin to assist
with labor progression. Also, arrest of labor can increase frequency of cesarean sections
(Thorp et al., 1993).
Another risk of epidural analgesia debated in the literature is an increased
frequency of instrumental delivery. Kaminiski et al. (1987) and Lighton and Halpem
(2002) concluded there were significantly higher frequencies of instrumental delivery in
patients who received epidural analgesia as compared to those who did not. Chestnut et
al. (1987) reported an increase rate of instrumental delivery in a group who received
epidural bupivicaine compared to a group who received epidural saline infusion.
In contrast, Philipsen and Jensen (1989) did not find an increase in instrumental
delivery associated with epidural analgesia but the epidural was discontinued late in labor
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to improve pushing during stage 2 labor. Bailey, Bchir and Howard (1987) found a
minimal rise in forceps delivery associated with epidural analgesia in their study. Also,
Chestnut, Bates and Choi (1987) reported no increase in instrumental delivery with
epidural analgesia continuing throughout labor between two groups. One group received
continuous epidural 0.75% lidocaine and the other received continuous epidural saline.
These studies are conflicting and cause confusion regarding the risks associated
with epidural analgesia. The purpose of this study was to determine if epidural analgesia
increased the risk of having an instrumental delivery in two Midwestern hospitals. The
relationships between frequency of instrumental delivery and epidural analgesia were
examined. In those who had late discontinuation of labor epidural, the incidence of
instrumental delivery was also determined.
Data for the current study were collected utilizing a retrospective chart audit at
two Midwestern hospitals. One hundred charts were examined, 49 women received
epidural analgesia during labor and 51 women did not. Subjects were primiparas, 15-35
years of age, greater than 26 weeks gestation and delivered a viable fetus. Data were
analyzed with the Statistical Package for the Social Sciences (SPSS) using descriptive
statistics, including frequency, mean and standard deviation. Comparisons between
variables with nominal data were determined by the non-parametric test, chi square
analysis. Fisher’s Exact Test was used to determine group frequencies in a 2x2 table
when frequencies were less than 5. Level of significance was p<0.05.
The findings of the study concluded that epidural analgesia was associated with
increased instrumental delivery in primiparas. Further, discontinuing the epidural late in
labor was not associated with decreased risk of instrumental delivery.
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Conclusions
The results of this study were consistent with results obtained by researchers
nationally. Kaminiski, et al. (1987), Lieberman and O’Donoghue (2002) and Leighton
and Halpem (2002) found the use of epidural analgesia to significantly increase the risk
of requiring an instrumental delivery. Some authors speculate the hospitals studied were
teaching facilities and the instrumental births were performed for medical training. Also
noted were the elevated number of high-risk pregnancies that could contribute to higher
number of instrumental deliveries. One of hospitals examined in this study was a
teaching hospital but there were minimal deliveries performed by medical students or
residents. Only charts of subjects delivered by physician or nurse-midwife were included
in this study.
One curious finding was the difference in length of labor between the two
hospitals. The length of stage one labor was twice as long at hospital A compared to
hospital B. One explanation may be the subjective difference in recording the onset of
labor. However, the length of stage two labor is also twice as long at hospital A as
compared to hospital B. Because recording of stage two labor is more objective, one
explanation may be an increase use of oxytocin to speed the progression of labor at
hospital B. Another explanation may be practitioner preference to promote natural
progression of labor.
Recommendations for Further Research
Because obstetrics is a sensitive area of health care with a high malpractice rate,
further research on this topic is recommended. Controlled, randomized trials placing
patients in two groups would be beneficial: group 1 receiving a continuous epidural to be
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discontinued at time of delivery and group 2 receiving a continuous epidural to be
discontinued late in labor. Examining differences in instrumental deliveries in this
controlled setting would provide a more accurate picture of the correlation between
epidural analgesia and instrumental delivery. And finally, surveying providers about
their practice patterns regarding instrumental delivery, use of epidural analgesia and
discontinuation of epidurals late in labor would be an interesting study.
Recommendation for Practice
The results of this study should be available to anesthesia providers, obstetricians
and labor and delivery nurses to help assist them in assessing risk in patients who receive
epidural analgesia. The results of this study show a wide discrepancy in obstetric
practice between Hospital A and B but the patient outcome was very similar.
Recommendation for Education
Childbirth education providers should be aware of this information so parents can
be fully informed of the risks of epidurals before the onset and pain of labor. Anesthesia
providers, obstetric providers and labor and delivery nurses need to stay current on the
research regarding safety of labor analgesia. The results of this study were presented at
the 2005 Spring Conference for the North Dakota Association of Nurse Anesthetists
(NDANA).
Recommendation for Policy
It is recommended a policy be developed to assist obstetric providers in managing
patients with labor epidural analgesia. Implementing an algorithm to assist practitioners
with a series of interventions to attempt before rushing to perform instrumental delivery
may avoid undesirable effects of instrumental delivery.
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APPENDIX A
DATA COLLECTION TOOL
Mother:
Age________Height____________

Weight______________

Health problems (list):________________________________________________
Smoker?________

History of alcohol/drug abuse?________________________

Length of labor: first stage________________________ second stage___________
Induction of labor: Oxytocin____ Prostaglandin gel_____SROM_____AROM___
Instrumental delivery: forceps___________ Vacuum extraction____________
Reason stated for instrumental delivery__________________________________
Neonate:
Weeks of gestation__________Length___________Weight_________________
Fetal distress during labor? APGAR 1 minute _ _ _ _ _ APGAR 5 minutes_______
Health problems identified/birth defects__________________________________
Analgesia:
Epidural___________

Non-epidural

Type of analgesia used______________________________________
Centimeters dilated at time of administration

Discontinued late in labor:_____

Centimeters dilated at time of discontinuation___________
Intermittent or continuous infusion__________________________
Concentration of infusion__________ Re-boluses required?________ How many?
Practitioner administering epidural: Anesthesiologist_______ Nurse-anesthetist__
Hospital A__________ Hospital B____________
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